Avidin-biotin immobilization of unilamellar liposomes in gel beads for chromatographic analysis of drug-membrane partitioning.
To construct a homogeneous lipid membrane chromatographic phase, biotinylated unilamellar liposomes of small and large sizes (SUVs and LUVs, respectively) were immobilized in avidin- or streptavidin-derived gel beads in amounts up to 55 micromol phospholipid/ml gel bed at yields above 50%. The immobilized liposomes exhibited excellent stability due to avidin-biotin multiple-site binding. The trapped volume and size distribution of the immobilized liposomes (0.33-0.42 microl/micromol lipid and 20-30 nm diameter for SUVs, 1.7-1.9 microl/micromol lipid and 80-120 nm for LUVs) indicated the unilamellarity and integrity of the immobilized liposomes. Partitioning of 15 pharmaceutical drugs into the bilayers of LUVs immobilized in different gel matrices correlated very well, as shown by chromatographic drug retention analysis. The partitioning of several beta-blockers into the immobilized LUVs showed a close correlation with their partitioning, reported in the literature, into free liposomes. The avidin-biotin-immobilized unilamellar liposomes can thus be used for chromatographic analysis and screening of solute-membrane interactions.